Cattle production in the Gascoyne and interior regions of Western Australia;  a report on the Cunyu demographic study (1990-1998) and the Mt Clere Producer Demonstration Site (1993-1997) by Thomson, Andrew
Research Library 
Miscellaneous Publications Research Publications 
1999 
Cattle production in the Gascoyne and interior regions of Western 
Australia; a report on the Cunyu demographic study (1990-1998) 
and the Mt Clere Producer Demonstration Site (1993-1997) 
Andrew Thomson 
Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/misc_pbns 
 Part of the Beef Science Commons 
Recommended Citation 
Thomson, A. (1999), Cattle production in the Gascoyne and interior regions of Western Australia; a report on 
the Cunyu demographic study (1990-1998) and the Mt Clere Producer Demonstration Site (1993-1997). 
Department of Agriculture Western Australia, Perth. Report 61/99. 
This report is brought to you for free and open access by the Research Publications at Research Library. It has been 
accepted for inclusion in Miscellaneous Publications by an authorized administrator of Research Library. For more 
information, please contact library@dpird.wa.gov.au. 
Miscellaneous Publication 61/99 
ISSN 1326-4168 
A report on the Cunyu Demographic Study 
(1990-1998) and the Mt Clere Producer 
Demonstration Site (1993-1997) 
Cattle production in the 
Gascoyne and interior regions 













A report on the Cunyu Demographic Study 
(1990-1998) and the Mt Clere Producer 
Demonstration Site (1993-1997) 
Cattle production in the 
Gascoyne and interior regions 
of Western Australia 
Miscellaneous Publication 61/99 
ISSN 1326-4168 
Appendices 3: Gross margin analysis 
Appendices 2: Duration paddock map (Mt Clere) 
Appendices 1: Cunyu station map 
Part Three: Observations and implications for cattle management in the 
region 45 
1. 0 Reducing mortalities in cattle herds 4 5 
2.0 Weaning 45 
3.0 Mustering efficiency and its impacts on productivity and management 48 
4.0 Breeding programs and breeds 49 
5.0 The impact of sales strategies and resultant herd structuring 49 
Part Two: The Mt Clere Producer Demonstration 33 
1.0 The Mt Clere Producer Demonstration Site 33 
2.0 Reproductive Performance , 35 
3.0 Mortality rates 39 
4.0 Weaning 41 
5.0 Growth and Weight data 43 
6.0 Mustering Efficiency 44 
Acknowledgements 2 
Foreword 3 
Part One: Cunyu Demographic Study 4 
1.0 The Cunyu Demographic Study 4 
2.0 Reproduction 8 
3.0 Mortality rates 11 
4.0 Weaning 18 
5.0 Mustering Efficiency, Hereford Infusion and Herd Structure 23 
6.0 Herd Structure and Tum-off 28 
Table of Contents 
1 
Finally, the financial support of Meat and Livestock Australia, the Meat Program and 
the Sustainable Rural Development Program of Agriculture Western Australia, the 
Wiluna, Gascoyne-Ashburton, Meekatharra, Murchison, and Lyndon Land 
Conservation District Committees, and Elders Limited is acknowledged. 
Regional staff of Agriculture Western Australia have made a significant contribution 
to the successful completion of these projects. In particular, the efforts of Roderick 
O'Connor and Bob Nickels are acknowledged. Gary Bastin from the CSIRO in Alice 
Springs is also to be thanked for his contributions to the Cunyu project over the years, 
as are the neighbours of each of the properties who kindly recorded information on 
stray cattle at various times. 
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recording data from the Cunyu herd over a nine-year period have provided the 
pastoral industry with a unique mix of information about cattle grazing in the semi- 
arid rangelands. Their support and assistance during the compilation of this final 
report is also greatly valued by the author. 
Information presented within this report provides a valuable resource for cattle 
producers in the Southern Pastoral Region and the staff of Agriculture W estem 
Australia. Neither of these projects would have been possible without the support and 
efforts of Ken Shaw and Dawn Martin ofCunyu Station, and Grant and Elyssa Bain 
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I commend it to you. 
"Cattle Production in the Gascoyne and Interior Regions of Western Australia" 
contains some very useful and interesting information. This information can assist the 
industry to improve production, increase profits and importantly, develop "best 
practice" cattle management. 
Andrew gained his first experiences in pastoralism and animal husbandry during his 
time as ajackeroo on Dairy Creek Station in the Gascoyne area of Western Australia 
and Victoria River Downs in the Northern Territory. He then attended the University 
of Western Australia, obtaining a Bachelor of Science degree (Agriculture). In 1993 
Andrew became a Development Officer with Agriculture Western Australia at 
Meekatharra. In this capacity Andrew, in consultation with Grant and Elyssa Bain, 
was responsible for the Mt Clere demonstration and was very involved with the 
Cunyu site. 
We were successful in contracting Andrew Thomson to write the final report and 
extension material from the two sites. When we engaged Andrew we knew we had a 
person who thoroughly understood the projects and who would be able to investigate 
the data and provide the most meaningful information in a concise and readable form. 
The demonstration at Mt Clere was more confined, in that it took place in one 
paddock with an identified group of female cattle. 
The study at Cunyu commenced shortly after the station was purchased by Ken Shaw 
and Dawn Martin in 1989. The information from Cunyu is a result of a great deal of 
diligence and time-consuming data collection and record keeping. Some 7 ,500 
animals were included in the study, most being double ear-tagged and had information 
recorded about them each time they passed through the yard. 
Although Producer Demonstration Sites have been staged widely in the northern parts 
of Australia, the events at Cunyu and Mt Clere herald a first for such an in-depth 
investigation in the mulga shrub lands of Western Australia. 
Foreword 
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Extensive salt lake systems either side of the Frere Ranges provide a matrix of 
saltbush/bluebush country interspersed with sand dunes, acacia thickets and palatable 
semi-perennial grasses and herbage. These areas are preferred by the cattle and, 
following good rains, are excellent country for fattening. The balance of the property 
consists of ancient alluvial sands with mulga hardpan and wanderrie banks carrying 
palatable acacias, shrubs and semi-perennial grasses. 
1.2 Cunyu Station - Land systems 
Cunyu Station has not been surveyed by the Agriculture Western Australia Rangeland 
Survey Team, and an official land system map is not available for the station. 
Two management regimes have been applied on the property. In the north and Old 
Cunyu regions, cattle are mustered once a year and subjected to a relatively low 
intensity of animal husbandry. Herd management includes vaccinating for botulism, 
weaning, and selective culling of cattle. Cattle in the southern region are subjected to 
the same management practices, although the intensity of animal husbandry is much 
greater, with animals in many cases being mustered twice a year or more. Whilst a 
second muster is not necessarily completed in every year, it is at least started with a 
view to handling as many animals as possible. 
1.1 Management Regions 
The station is divided into three management regions - the Northern, Southern, and 
Old Cunyu regions (Appendix 1). The northern and southern regions comprise a range 
of relatively similar country types, whilst "Old Cunyu" is made up of predominantly 
poor quality country. Whilst there is no subdivisional fencing on the property, 
management areas are separated by natural boundaries. 
The study has provided an opportunity to observe herd productivity under a range of 
extremes in seasonal variability, and incorporates recordings from an initially 
traditional pastoral Shorthorn (Bos taurus) herd, over a nine-year period. Four 
management activities in particular, are examined: 
1. Vaccination for botulism, 
2. Weaning, 
3. Mustering efficiency and its impacts on productivity and management, and 
4. The impact of sales strategies and resultant herd re-structuring. 
1.0 The Cunyu Demographic Study 
Whilst much is known about the productivity of cattle grazing in the tropical and sub- 
tropical savannahs and woodlands of Australia, information about cattle production in 
the semi-arid rangelands is limited. The Cunyu Demographic Study, which was 
undertaken from 1990-1998, makes a valuable contribution to the information base 
the pastoral industry has on beef production in these semi-arid regions. 
Part One: Cunyu Demographic Study 
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Data recorded during these two periods has provided an opportunity to compare and 
contrast modem management practices with more traditional methods of cattle 
management. Comparisons of herd performance though, must acknowledge that the 
two droughts were different in nature. The 1990-91 period was a 'feed drought', one 
in which the property was overstocked and unable to produce sufficient feed for 
livestock. In comparison to this, 1993-94 was a legitimate 'rainfall drought' in which 
stocking rates were more conservative, but rainfall was extremely limited. 
During the course of this study, two drought periods were experienced, one in 1990- 
91 and the other in 1993-94. The first drought occurred at a time when herd 
management reflected a 'traditional' style of animal husbandry. There was no 
vaccinating for botulism, little or no weaning, and a predominance of older cattle 
amongst the herd. In contrast to this, the second drought period occurred when new 
management practices were in place. These included vaccination for botulism, 
weaning, selective culling of cattle, and a strong emphasis on minimising the grazing 
pressure applied by feral animals and kangaroos. 
Table 1. Rainfall and seasonal conditions 1990-1998 . 
Year Rainfall (mm) Timing of rainfall Seasonal 
Condition 
1990 229 earl summer ram Poor 
1991 98 winter rain Drou ht 
1992 357 autumn/winter rain Ve ood 
1993 132 winter rain Poor 
1994 79 no si nificant rainfall events Drou ht 
1995 395 summer ram Good 
1996 269 winter rain Fair 
1997 370 summer ram Good 
1998 269 winter rain Fair 
1.3 Climate 
Rainfall averages 236mm and the median is 212mm per annum, but as typical in all 
arid rangeland areas, there is a wide variation around the average. Historically, 60 per 
cent of rainfall occurs between February and May, which stimulates valuable 
perennial growth providing beneficial top browse and annual and perennial grasses 
through to the following summer. Winter rain if received, falls in June and July, and 
produces short-lived but highly nutritious annual herbage. Purple vetch (Swainsonia 
cyclocarpa) grows on the lake fringes with summer and early autumn flooding, and 
follow-up rains in early winter. Such pasture is highly nutritious when available, and 
fattens cattle very quickly. Rainfall and seasonal descriptions during the period of the 
study are recorded in Table 1. 
Some areas of the southern and Old Cunyu regions of the station, which in the past 
ran sheep, contain extensive undulating iron stone plains with very few useful 
perennial plants. These areas have a very low carrying capacity for cattle. Only about 
15 per cent of the total area of the property is useless for grazing stock - the stony 
hills and the salt lake beds. 
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Mustering is carried out by two musterers with four wheel drive vehicles. In some 
instances a plane is used in which case an extra two to three musterers are recruited. 
As noted in 1.1, there is no subdivisional fencing, so cattle are free-range and are not 
segregated. Consequently, bulls are always with cows. Most cattle have definite home 
areas, and after rain events, they disperse well away from the windmills onto 
claypans, creeklines and some large freshwater pools, which may last for up to eight 
months. 
1.5 Current Management Practices 
All management decisions during the course of this study were made by the station 
owners. Seasonal, circumstantial, commercial, logistical and personal factors were 
taken into consideration. 
1.4.2 Cattle Handling Facilities 
Two full sets of yards, paddock and cattle-handling facilities are located at No 2 and 
Bills. In addition to this, there are eight water-trap yards set up with permanent race 
and crush facilities for handling cattle. A square mile electric holding paddock is 
appended to each of these yards. Locations include Old Cunyu, Gray, Bill, Eladgee, 
Karri Karri, No 2, Kennedy, and Rabbit (see Appendix 1). 
1.4.1 Waterpoints 
There are 34 windmills supplying 36 troughs (including three pipelines taking good 
quality water down to the edge of the salt lake country). All windmills supply a tank 
and trough complex, which is either new or in good condition. Water storage is 
matched to stock numbers so that cattle never need to be shifted as a result of water 
supply problems. 
The key activities have included the upgrading of all existing watering points so that 
water storage is rarely a problem, particularly during summer. It has also included the 
development of eight new watering points with windmills and pipelines in those 
regions of the station where cattle were originally unable to graze without surface 
water being present. Water-trap yards have been installed in eight locations; all of 
which have square mile electric paddocks adjoining them. These yards assist with the 
mustering process, allowing cattle to be handled at eight locations instead of four. 
They also facilitate weaning programs, ensure that all cattle are handled within 12 
kilometres of where they are mustered, and increase the ease with which sale cattle 
can be assembled. 
Since that time, there has been a very strong focus on the development of 
infrastructure. This emphasis has played a critical role in lifting the productivity of the 
herd, and the subsequent profitability of the business. 
1.4 Infrastructure 
Functional infrastructure on Cunyu Station was scarce when the current managers 
took over the lease in 1990. Watering points did not provide grazing access to the 
whole property, and were in poor working order. There were no facilities with which 
to undertake any sort of weaning program, and the few cattle yards that existed on the 
property were in disrepair. 
1.6 Recording of herd data 
The Cunyu herd has been individually tagged. There are a number of cattle in each 
year however, that are not individually tagged. These animals are usually sold when 
mustered, with their age and sex being recorded to assist in measuring the various 
parameters of herd productivity. In particular, data from these untagged cattle has 
been included in the calculation of reproductive statistics, tum-off and in some 
components of the Hereford infusion statistics. All other production statistics are 
based solely on the tagged herd. 
1.5.1 Management of total grazing pressure 
With desert country to the north of the property, Cunyu at times experiences large 
influxes of feral animals such as the camel and donkey, as well as the kangaroo. A 
resident population of horses is also present. 
The dingo is not controlled outside of a designated buffer area with neighbouring 
properties, so that there is an ongoing predator pressure on the kangaroo population. 
Commercial kangaroo harvesting was undertaken from 1990-1993, mostly in the 
southern region of the station. 
Vaccination for botulism also occurs at each muster with those animals not having 
been 'bang tailed' (i.e. mustered previously that year) receiving a bivalent 
vaccination. Calves are vaccinated at marking if larger than 50 kilograms in weight, 
and re-vaccinated if mustered again during their first year. 
Weaning takes place at most musters, and those calves that are separated from their 
mothers are trucked about 20-40 kilometers away from the region in which they were 
mustered. They are handled at least four times during the weaning period to quieten 
and educate them, and spend around 10 days being held within the electric holding 
paddocks before being released. 
Cattle are culled heavily for horns and temperament, and sales are targeted at 400-420 
kilogram steers as baby or two tooth·animals into the domestic trade, or more recently 
into the live export trade. In reality, a large percentage of sales fall outside of this 
range as a result of season, birth date, or mustering efficiency. On average, female 
cattle comprise more than one-third of the numbers sold. 
7 
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Reproductive performances recorded in a study undertaken at Prairie Downs in the 
Gascoyne region (1973-1976), showed calving rates varied between 54 per cent and 
78 per cent. These results gave some indication of achievable calving rates under 
traditional management regimes encountering average to above average seasons. In 
contrast to this, the results at Cunyu demonstrate that with the appropriate animal 
husbandry, infrastructure and focus on range management, an average calving 
percentage in excess of 80 per cent is achievable through a range of extremes in 
Comparison of these results to seasonal conditions provides some important insights. 
In particular, the difference between calving rates in 1991 and 199 5, suggests that new 
management practices such as weaning, and a changing age structure amongst the 
breeder herd (Figures 14a and b p. 29) have had significant effect on the ability of 
animals to continue reproducing during dry periods and feed shortages. 
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Figure 1. Reproductive performance versus annual rainfall (1990 -1997). 
Table 2. Calving ercentages ( 1991-1996). 
1991 1992 1993 1994 1995 1996 1997 
Breeders 1,165 904 941 1,089 1,145 1,369 1,480 
Calves 215 734 833 938 748 1,155 1,232 
Calvin 18.5 81.2 88.5 86.1 65.3 85.0 83.2 
n/a Au June June Dec Jan/Dec Oct 
These figures account for the entire Cunyu herd. 
Breeders are defined as any female two years or older in the year prior to the calf drop. 
2.0 Reproduction 
Reproductive performance at Cunyu varied during the years of the study. Results were 
generally excellent, although 1991 was an exception with most breeders ( any female 
in the herd two years or older in the year prior to the calf drop) failing to calve. 
Average calving rate, excluding 1991 was 81.5 per cent. The average calving 
percentage, excluding those years affected by these drought periods, was 84.6 per 
cent. During the course of the study, herd bulls were maintained at an average of 4 .1 
per cent. Numbers of cleanskin bulls were significant in all years (Tables 16 p. 25 and 
17 p. 28). 
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Twice-yearly musters and a more intensive program of weaning in the southern region 
of Cunyu have increased the consistency of reproductive performances. The calving 
rate in 1995 for example, was 80.9 per cent despite the drought situation the previous 
year. In comparison to this, calving rates in the Northern and Old Cunyu regions of 
the station were highly variable throughout the years of the study and in 1995 were 
substantially lower than that of the Southern region, being 45.8 per cent and 36.5 per 
cent respectively. Variation in calving percentages in these regions also included 
exceptionally good reproductive performances. 
I 
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These figures account for the entire Cunyu herd. 
Breeders are defined as any female two years or older in the year prior to the calf drop. 
Breeders 1991 1992 1993 1994 1995 1996 1997 
North 237 296 296 329 428 383 412 
South 869 582 608 694 654 892 974 
Old Cunvu 59 26 37 66 63 84 94 
Total 1,165 904 941 1,089 1,145 1,359 1,480 
Calves 
North 49 250 251 314 196 469 379 
South 150 460 558 579 529 607 787 
Old Cunyu 16 24 24 45 23 79 66 
Total 215 734 833 938 748 1,155 1,232 
Calvinz S» 
North 20.7 84.5 84.8 95.4 45.8 122.5 92.0 
South 17.3 79.0 91.8 83.4 80.9 68.0 80.8 
Old Cunvu 27.1 92.3 64.9 68.2 36.5 94.0 70.2 
Total 18.9 81.2 88.5 86.1 65.3 85.0 83.2 
Table 3. Reproductive rates for the northern, southern and Old Cunyu regions 
(1991-1997). 
seasonal variation. Regional analysis of reproductive performance provided in Table 
3, gives scope for further observations. 
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Some anomalies in the data are evident. In particular, the 1991 results for Old Cunyu, 
included a number of 'poddy calves' mustered from the area. This has resulted in a 
somewhat inflated calving percentage shown in Table 3. In addition to this, some 
significant changes to the age structure of the female herds in the north and south took 
place in 1995. Heifers were moved from the Northern section to the Southern section, 
and mature breeders were sold in 1994 and 1995. These actions increased the 
predominance of younger-aged breeders in the south compared to the north (see Table 
18 p. 29), and may have had an impact on overall fertility. Calving in this year was 
also split between the summer period of 1995-96, and November/December, and it is 
possible that calves born late in 1995 may have been marked as born in 1996. This 
may explain the unusually high reproductive figure for the north in that year. 
The difference in calving results within the regions reflect changes in grazing pressure 
and feed availability. It is also the result of the implementation of new animal 
husbandry practices and the development of infrastructure to implement them, For 
example, the intensity of weaning in the Southern region was made possible through 
the development of seven new waters, four of which had electric paddocks with water 
yards. Grazing pressures elsewhere in the region were also reduced with the 
commissioning of three additional mills. Five hundred and fifty horses were removed, 
and observations of the kangaroo population suggest that their numbers were reduced 
by 80-90 per cent from estimated plague levels of 60,000 in 1990. 
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Figure 3. Annual mortality rates versus rainfall ( 1990-1996). I- .. . . . . . .... 
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Table 4. Mortality rates (1991-1996). 
1991 1992 1993 1994 1995 1996 
Mustered & Retained 2,086 1,174 1,338 1,672 1,657 1,766 
Previous Year 
Confirmed Dead 178 3 13 33 15 13 
Presumed Dead 480 100 50 133 122 54 
Total Dead 658 103 63 166 137 67 
Mortali Rate 31.5 8.8 4.7 9.9 8.3 3.8 
Good Poor Drou Good Fair 
34.3 4.8 5.0 9.1 5.2 
Analysis restricted to individually identified (tagged) cattle within the herd. 
The figures presented in Table 4 are estimates of the actual time in which the deaths 
have taken place. Some carry-over of mortalities from the previous year may be 
recorded from time to time. This is likely to be the case in 1992 and 1995. 
Consequently, the results for these two years may be overestimated, and those of the 
previous drought years underestimated. 
3.0 Mortality rates 
Calculation of mortality rates at Cunyu was based upon the number of animals that 
were found dead on the property and the number of animals that failed to tum up to at 
least three consecutive years of mustering. Results of mustering efficiency ( outlined 
in section 5.1 p.23), give only a 3 per cent chance of animals missing more than three 
musters in a row on Cunyu. This methodology allowed for the calculation of deaths 
up until 1996, and encompassed a broad range of seasons including droughts and 
exceptional rainfall years. 
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Analysis restricted to individually identified (tagged) cattle within the herd. 
Numbers in brackets represent total cattle mustered and retained in the previous year for each age 
group. 




9 24.3% 11.4% 
(107) (35) 
8 13.8% 12.5% 3.2% 
(138) (48) (63) 
7 5.3% 7.6% 18.9% 0% 
(132) (66) (95) (93) 
6 5.4 % 0% 18.7% 14.1% 0.6% 
(149) (63) (139) (128) (163) 
5 45.2% 6.85 % 5.1% 10.6% 6.5% 0% 
(423) (74) (137) (142) (170) (31) 
4 39% 6.8% 4.7% 7.7% 14.7% 1.3% 
(182) (148) (148) (207) (34) (151) 
3 36.8% 4.1 % 1.9% 13.3% 6.2% 4.4% 
(299) (147) (206) (45) (162) (205) 
2 24.1% 15.2% 4.2% 10.9% 7.3% 4.2% 
(241) (230) (48) (174) (218) (263) 
1 25.3 % 14% 5.8% 5.7% 4% 9.1% 
(328) (43) (276) (279) (173) (154) 
Table 5. Female Mortality Rates as a function of age (1991-1996). 
Analysis of deaths amongst different classes of cattle and regional analysis of herd 
mortalities are provided in Tables 5,6 p. 14 and Table 7 p.16. 
Herd recordings have provided an opportunity to calculate a ratio of the number of 
animals that were found dead, to the total number that were presumed to be dead. This 
sightings ratio is presented in Table 4, and shows that for every animal that was found 
dead there were between 3 and 35 dead cattle that were not found. On average, the 
ratio was 10:1. 
Sales strategies were modified at Cunyu during drought periods. Greater emphasis 
was placed on selling younger cattle and 'at risk' but marketable females, including 
heifers about to calve, and cows with small calves during the approach to summer. 
Importantly, reductions in mortalities also reflect an easing in grazing pressures 
exerted on some regions of the station through the opening up of fresh country with 
new watering points. The infrastructure development program has also made weaning 
possible and general animal husbandry a more efficient process. 
Weaning and the vaccination of animals for botulism has been a key factor in this 
reduction in herd mortalities. Analysis of the data did not show any clear benefits in 
vaccinating calves twice during their year of birth. 
A reduction in mortalities was observed from the initially high level of 31.5 per cent 
in 1991, to an average of 7 per cent despite drought periods occurring during this 
time. As with reproductive performances, this would seem to reflect a general 
improvement in management practices over time. 
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Figure 4b. Female mortality rates (1995 - good season). 
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Figure 4a. Female mortality rates (1996 - fair season). 
Nevertheless, general trends are observed. In drought years it would seem that all age 
groups are at risk. If a cow is old enough to reproduce during a drought then it has a 
high risk of dying. In average seasons, a general correlation between age and 
mortality exists, whereby mortality rates increase as animals get older. 
It is difficult to make strong conclusions about the impact of age on the mortality rate 
of breeders as any animal born at or before 19 86 has a 19 86 ear tag. This group of 
cattle therefore includes older age groups as well. In addition to this, mortalities 
within age groups that have small population sizes, in many cases appear relatively 
large when compared to age groups with larger sample populations. Interpretation of 
these figures must include a consideration of this. 
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Analysis restricted to individually identified (tagged) cattle within the herd, and do not include spayed 
cows. 
1991 1992 1993 1994 1995 1996 
Mustered & retained 
previous year 
Cows 904 518 686 737 744 787 
Maiden Heifers (2 Yrs) 241 230 48 174 218 263 
Yearling Heifers 328 43 276 279 173 154 
Females (Total) 1,473 791 1,010 1,190 1,135 1,204 
Bulls 48 41 29 66 67 75 
Steers 565 342 299 416 455 487 
Number Dead 
Cows 372 29 25 87 94 27 
Maiden Heifers (2 Yrs) 58 35 2 19 16 11 
Yearling Heifers 83 6 16 16 7 14 
Females (Total) 513 70 43 122 117 52 
Bulls 10 10 2 8 1 1 
Steers 133 23 18 36 19 14 
Mortality Rates % 
(within sexes) 
Cows 41.2 5.6 3.6 11.8 12.6 3.4 
Maiden Heifers (2 Yrs) 24.1 15.2 4.2 10.9 7.3 4.2 
Yearling Heifers 25.3 14.0 5.8 5.7 4.0 9.1 
Females (Total) 34.8 8.8 4.3 10.3 10.3 4.3 
Bulls 20.8 24.4 6.9 12.1 1.5 1.3 
Steers 23.5 6.7 6.0 8.7 4.2 2.9 
Averages 
Cows 14.5 
Maiden Heifers (2 Yrs) 12.0 
Yearling Heifers 11.3 
Females (Total) 13.5 
Bulls 9.8 
Steers 9.5 
Table 6. Mortality rates versus sex (1991-1996). 
2 3 4 5 6 7 8 
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Mortality rates amongst maiden heifers in 1993, 1994 and 1996 were comparable to 
those of older breeders. It was only in 1992 that they were noticeably higher. 
Dystochia may be a significant cause of death in these animals. Deaths in yearling 
heifers were relatively high in 1993 and 1996. These two years follow particularly 
good seasons, and may reflect an early onset of maturity in this group. Similarly, 
mortality rates amongst maiden heifers in 1991 and 1995, which were lower than 
I 
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1 
i Year I 
i ! 
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Figure Sb. Mortality rates for various classes of females ( 1991-1996). 1 ·~~0-~- -- 
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Steers and bulls generally experience modest mortality rates, although in dry years 
with no vaccination for botulism, these groups can also experience significant deaths. 
Mortality rates for bulls as shown in Table 6 and Figure Sa, are magnified somewhat 
because of small group sizes. In reality, actual numbers dying are low. 
In the majority of years it is the females in a herd that pose the greatest risk and make 
the highest contribution to herd mortality rates. Quite clearly, it is the burden imposed 
by reproduction and lactation that makes this the case. 
Year 
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Figure Sa. Mortality rates for bulls, females and steers ( 1991-1996). 
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A comparison of the three regions shows that cattle in Old Cunyu experienced the 
highest mortality rates in the majority of years. Averages, excluding 1991 data were 
7.9 per cent (North), 6.4 per cent (South), and 12.1 per cent (Old Cunyu). This is not 
unexpected as the region is made up of the poorest grazing country on the property, 
and was subjected to the lowest intensities of herd management. Low mortality rates 
in 1991, compared to the other two regions were experienced because of the relatively 
small number of cattle grazing in the region. Low grazing pressures exerted by 
kangaroos and feral animals, which tend not to prefer grazing in the region, also 
contributed towards this outcome. 1996 figures for the region are inflated as 
mustering in 1998 was incomplete. The probability of mustering all cattle still living 
was therefore reduced, making mortalities appear higher. 
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Figure 6. Regional mortality rates ( 1991-1996). 
Analysis restricted to individually identified (tagged) cattle within the herd. 
1991 1992 1993 1994 1995 1996 Ave 
North Herd Retained 302 269 484 492 536 452 
Previous Year 
Mortalities 121 21 43 47 40 26 
Mortalitv rate (%) 40.1 7.8 8.9 9.6 7.5 5.8 11.7 
South Herd Retained 1,653 820 817 1,104 1,048 1,138 
Previous Year 
Mortalities 516 73 21 107 83 30 
Mortality rate (%) 31.2 8.9 2.6 9.7 7.9 2.6 12.6 
Old Herd Retained 131 85 37 76 73 176 
Cunyu Previous Year 
Mortalities 20 11 2 10 11 20 
Mortality rate (%) 15.3 12.9 5.4 13.2 15.1 11.4 12.8 
Ta hie 7. Mortality rates across the three management regions of Cunyu ( 1991-1996) 
those of mature breeders, may reflect poor seasonal conditions in preceding years, and 
a delay in the onset of puberty. 
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Figure 7. Breeder mortality rates - North, South and Old Cunyu ( 1991-1996). 
Analysis restricted to individually identified (tagged) heifers & breeders within the herd. 
1991 1992 1993 1994 1995 1996 Ave 
North Retained previous year 183 237 273 230 291 277 
Mortalities 82 18 19 31 35 19 
Mortality rate % 38.1 7.6 7.0 13.5 12.0 6.8 13.7 
South Retained previous year 888 485 440 633 656 559 
Mortalities 334 42 9 70 66 15 
Mortality rate % 37.6 8.7 2.0 11.1 10.1 2.7 14.6 
Old Retained previous year 74 26 21 43 34 44 
Cunyu Mortalities 15 5 2 3 5 11 
Mortality rate % 20.3 19.2 9.5 7.0 14.7 25.0 16.9 
Table 8. Breeder mortality rates -North, South and Old Cunyu (1991-1996). 
Analysis of breeder mortality rates indicates that in most years, but particularly during 
the drier periods, mortalities were lowest in the southern region. Averages excluding 
1991 data were 9.3 per cent (North), 7.3 per cent (South), and 15.5 per cent (Old 
Cunyu). 1996 figures for Old Cunyu are likely to be inflated as a result of incomplete 
muster in 1998. 
In comparison, mortalities in the north during the summer of 1993, although 
significantly lower than those of 1991, were nearly 3 .5 times higher than those in the 
south. This difference would appear to highlight the benefit of a more intensive 
program of weaning and vaccination for botulism. Development of infrastructure in 
the south was a significant factor in improving the survival of cattle within this region 
during drought periods. In contrast to the south, waters in the north are poorly located 
and insufficient in numbers, making it difficult for stock during dry periods. 
Of greater significance is the comparison between mortalities in the northern and 
southern regions of the property. Mortalities in the north during the drought of 1991 
were 8.9 per cent higher than those experienced in the south. At this time, new 
management practices were in their infancy and the difference between the two 
regions may well have been due to grazing pressures imposed by both livestock and 
uncontrolled animals such as horses, camels, and kangaroos in the north. 
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Analysis restncted to individually identified (tagged) cattle within the herd . 
Animals in the 'weaned in year of birth' group are born in the year prior to their designated year of 
death. Those animals in the 'weaned year after birth' group are born between 1 and 2 years before the 
designated year of death. 
Year of death 
1992 1993 1994 1995 1996 Ave 
Weaned in year of birth H 13 0 60 66 73 
s 14 0 57 61 72 
Mortalities H 2 n/a 1 1 9 
s 1 n/a 1 3 7 
Mortality Rate (%) H 15.4 n/a 1.7 1.5 12.3 6.1 
s 7.1 n/a 1.8 4.9 9.7 5.8 
Weaned year after H 163 0 94 152 200 
birth s 124 0 63 155 206 
Mortalities H 22 n/a 10 16 11 
s 8 n/a 8 2 16 
Mortality Rate (%) H 13.5 n/a 10.6 10.5 5.5 9.7 
s 6.5 n/a 12.7 1.3 7.8 6.3 . . 
Table 9. Mortality rates for weaned heifers (H) and steers (S) (1992-1996). 
Many calves on Cunyu are weaned in the year after their birth, although most of them 
will still be younger than 12 months of age. There is a smaller group in all years that 
has been weaned in their birth year. Analysis of the data suggests this second group 
have experienced survival rates comparable with the older weaners (Table 9). This is 
an encouraging result, as these animals will invariably be of relatively light weaning 
weights. 
4. 1 Weaner survival and mortality 
Some of the most significant challenges to the survival of a beast will occur during its 
first 12 months of life. Difficult seasons and/or the loss of a mother impose high risks 
of mortality for animals with undeveloped digestive systems, and poor foraging and 
survival skills. 
In each year of the study, a small number of cattle lost their tags, or they became 
unreadable. For calves and weaners in this group, there is no way of distinguishing 
whether they are weaned or unweaned. The implication then, is that the results in 
Tables 9 and 10 may be slightly inflated. In addition, population sizes are small in 
some years, making mortality rates seem excessive. In these instances, it is difficult to 
draw strong conclusions. 
4.0 Weaning 
Data recorded in the Cunyu study has provided an opportunity to compare and 
contrast the survival of weaned and unweaned calves. The assumptions made in 
carrying out this assessment were that unweaned calves were dead if they failed to 
turn up to three consecutive years of mustering following their year of marking, and 
weaned calves were dead if they failed to tum up to three consecutive years of 
musters following their year of weaning. 
Table 10. Mortality rates for unweaned heifers (H) and steers (S) (1991-1996). 
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Figure Sb. Mortality rates of heifers and steers weaned in year after birth (1992- 
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Year of death 
1991 1992 1993 1994 1995 1996 Ave 
Unweaned Calves mustered H 177 25 134 71 37 33 
and marked in year of birth s 191 9 114 64 36 22 
Mortalities H 71 4 20 11 7 8 
s 92 2 20 17 10 3 
Mortality Rate (%) H 40.1 16.0 14.9 15.5 18.9 24.2 25.4 
s 48.2 22.2 17.5 26.6 27.8 13.6 33.0 . . 
Some calves remain unweaned. This will be the case if they fail to attend a weaning 
muster, are too small or too large at the time of weaning, or if weaning is not 
undertaken (i.e.1993). Table 10 provides information on these particular animals. 
Analysis restricted to individually identified (tagged) cattle within the herd . 
Animals in the 'mustered and marked in year of birth' group are born in the year prior to their 
designated year of death. 
Figure Sa. Mortality rates of heifers and steers weaned in year of birth (1992-1996). 
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4.2 Movement of animals following weaning 
Movement of animals following weaning was recorded and analysed. Combinations 
of cross-weaning and home weaning, both in paddocks and yards, provide an 
opportunity to assess an additional aspect of this management activity. 
In the group of calves weaned outside their year of birth, mortality rates were highest 
amongst the heifers (an average of 9.7 per cent versus 6.3 per cent). In this instance, 
the difference may be related to the onset of puberty in females, and the subsequent 
attention they receive from cleanskin and herd bulls, as well as possible calving 
difficulties. 
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Low mortalities amongst weaners during drought periods were also encouraging. 
Over 20 per cent of the calves weaned in 1994 were of weights between 90 and 140 
kilograms. Most of these animals were cross-weaned to new watering points, and 
although the observations at the time suggested that they struggled in the difficult 
conditions, the majority at least survived. Importantly, their mothers' chances of 
survival were also improved. 
In weaned calves, average mortality rates for the younger age groups of steers and 
heifers, and the older age group of steers were similar. This result is encouraging and 
suggests that the use of a knife in castrating weanable sized cleanskin bulls, without a 
5 in 1 vaccination is not having adverse effects on the health of cattle. 
Highest mortality rates were observed within the unweaned groups (Table 10). As 
with other results presented throughout the report, some population sizes are small, 
and mortality rates in those cases are somewhat magnified. In this case relevant years 
include 1992, 1995 and 1996. Mortality rates in 1991, 1993 and 1994 have larger 
group sizes and may be more meaningful. Deaths at this time were high, and a 
consequence of the drought conditions that were being experienced. Other causes may 
include misadventure and mismothering at mustering. 
Figure 9. Mortality rates ofunweaned heifers and steers mustered and marked in birth 
year (1991-1996). 
21 
Animals weaned initially into square mile paddocks appear to be more likely to 
remain in their new locations in comparison to those animals weaned into yards and 
fed hay. This is an important observation as the process of yarding weaners for a 
period of time is often considered an effective means of settling them into a new 
region. The idea behind weaning to paddocks as opposed to yards at Cunyu, was that 
Analysis restricted to individually identified (tagged) cattle within the herd. 
% Remaining in weaning locality following yard weaning 
and paddock weaning 
Type of Weaning Weaned in square mile paddock Weaned in yards - fed hay 
Home Weaning 95% 83% 
Cross Weaning - nearby 88% n/a 
Cross-Weaning - across station 80% 58% 
Table 12. Comparison of animal movements following weaning into paddocks versus 
yards. 
In all cases, a small number will wander from their weaning location. It is also 
apparent that as the distance over which weaners are moved becomes larger, the 
number of weaners moving from their new locations tends to increase. 
Observations at Cunyu indicate that the majority of animals subjected to cross- 
weaning do not wander large distances from their new locations, and are re-mustered 
within 10 kilometres of the release point. The risk of weaners moving on, getting lost 
and then perishing is low. 
Type of weaning 
Home Weaning Cross Weaning- Cross Weaning - 






Figure 10. Comparison of animal movements following home weaning and cross 
weanmg. 
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Table 11. Comparison of animal movements following home weaning and cross- 
-- -- ------
22 
The development of infrastructure such as receival yards and adjoining square mile 
paddocks are considered to have been critical in streamlining the process. As 
highlighted in section 4.2 (p.20), this infrastructure has also played an important role 
in settling young animals into new locations during their cross-weaning experience. 
4.3 Infrastructure 
Weaning is an activity that demands a significant labour force. With only two 
permanent staff members on Cunyu, weaning programs would be impossible to 
undertake effectively without some kind of permanent infrastructure to assist the 
process. 
it would enable animals to establish social groups, helping them settle into the new 
area without the mothers being around. Weaners also have a greater chance to learn to 
fend for themselves as a group of animals, as opposed to being on their own. 
These observations have significant implications for the management of cattle herds 
in the rangelands. Low mustering efficiency makes it difficult to control herd numbers 
on a property, and to manage breeding programs effectively. The rate of infusion of 
new breeds is impeded by competition on herd bulls imposed from cleanskin bulls 
that miss musters from one year to the next. Low mustering efficiency also reduces 
the opportunity to control disease and minimise herd mortalities, optimise 
reproductive performances, and assemble lines of cattle to meet specific market 
specifications. 
199119921993 1994 1995 1996 1997 1998 
Figure 11. Mustering efficiency (1991-1998). 
Analysis restricted to individually identified (tagged) cattle within the herd. 
Cattle available is defined as animals mustered/retained and never sold, from one, two, or all of the 
three years previous to the year that is being assessed. 
1991 1992 1993 1994 1995 1996 1997 1998 
Cattle Available 2,111 1,994 2,336 2,150 2,312 2,394 2,922 2,965 
Cattle Mustered 1,124 991 1,311 1,389 1,570 1,822 2,007 1,995 
Mustering 53.2 49.7 56.1 64.6 67.9 76.1 68.7 67.3 
Percentage 
Table 13. Mustering Efficiency (1991-1998). 
Improvements in mustering efficiency over the period are in part due to the 
developments in infrastructure, including receiving yards and holding paddocks at key 
points around the station. 
5.1 Mustering Efficiency 
Mustering efficiency at Cunyu has shown a steady improvement during the years of 
the study. Average efficiency of mustering during the period 1994-98 was 69 per cent, 
however, musters as low as 49.7 per cent have occurred during the earlier years of the 
study. These results are not unusual and reflect industry observations of mustering 
efficiency in other regions of northern Australia. 




Analysis restricted to individually identified (tagged) cattle within the herd. 
The percentage of Hereford bulls is a proportion of herd bulls and does not take into account Mickey 
bulls mustered each year. 
1991 1992 1993 1994 1995 1996 1997 
North B 0 100 100 100 100 100 100 
F 0 0 3.9 8.4 16.1 21.9 26.6 
s 0 0 0 18.8 40.0 49.8 44.9 
Total 0 0.4 5.4 14.7 24.5 34.3 34.5 
South B 0 84.8 95.8 97.9 100 100 100 
F 0 1.8 6.9 15.4 25.7 38.6 46.4 
s 0 0 9.9 21.7 45.8 54.7 72.8 
Total 0 3.8 11.2 20.1 34.5 43.9 55.5 
Old B 0 0 66.7 100 100 100 100 
Cunyu F 0 0 1.5 5.8 21.5 42.9 47.5 
s 0 0 0 0 39.5 58.3 57.5 
Total 0 0 2.9 6.6 30.1 45.3 50.3 
Total B 0 79.5 95.6 98.7 100 100 100 
Herd F 0 1.1 5.7 12.6 22.6 34.4 42.2 
s 0 0 5.7 19.9 43.7 52.4 65.0 
Total 0 2.6 8.8 17.7 31.3 40.8 50.5 
Table 15. Hereford infusion within the Cunyu herd ( 1990-1997). Figures in this table 
represent bulls (B), females (F), and steers (S) retained at the end of each year. 
These figures account for the entire Cunyu calf drop including untagged animals. 
1992 1993 1994 1995 1996 1997 
North B 0 3.2 9.1 18.2 26.4 43.8 
F 0 0 5.2 12.6 21.7 34.6 
Total 0 1.7 7.4 15.6 23.9 40.0 
South B 0 1.0 5.8 7.4 36.8 61.7 
F 0 0.6 2.8 2.9 24.3 55.8 
Total 0 0.8 4.3 5.2 31.3 61.3 
Old B 0 5.6 10.0 23.1 58.7 51.4 
Cunyu F 0 0 0 7.7 31.4 58.8 
Total 0 2.6 6.1 15.4 46.9 54.9 
Table 14. Progress of Hereford infusion in calves at Cunyu measured as a percentage 
of total bull (B) and female (F) calves (1990-1997) 
5.2 Hereford infusion 
Tue progress of Hereford infusion has been recorded over the period 1992-1997. This 
has provided an opportunity to monitor the rate of genetic change within a breeding 
program taking place in a free range cattle herd. Tue first Hereford bulls were 
introduced in 1992 after the majority of breeders had become pregnant. Shorthorn 
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Figure 12a. Hereford infusion within the Cunyu herd retained at the close of each 
year (1991-1997). 
These figures account for the entire Cunyu herd. 
Working age is defined as being born in the year previous to that shown in the table, or older. 
1992 1993 1994 1995 1996 1997 
Herd bulls 2 17 30 22 22 15 
N° Mickey bulls 
mustered and sold 
North Hereford 0 0 0 1 0 1 
Hereford Cross 0 0 2 6 6 6 
Shorthorn 29 27 37 41 18 35 
% Hereford infusion 0 0 5.1 14.6 25.0 16.7 
in Mickey bulls 
Herd bulls 28 49 48 67 60 51 
N° Mickey bulls 
mustered and sold 
South Hereford 0 0 0 0 0 0 
Hereford Cross 0 0 6 5 9 16 
Shorthorn 22 57 36 35 28 18 
% Hereford infusion 0 0 14.3 12.5 24.3 47.1 
in Mickey bulls 
Herd bulls 0 2 2 4 1 1 
N° Mickey bulls 
mustered and sold 
Old Hereford 0 0 0 0 0 0 
Cunyu Hereford Cross 0 0 0 1 4 9 
Shorthorn 6 0 3 8 0 4 
% Hereford infusion 0 0 0 11.1 100 69.2 
in Mickey bulls 
Table 16. Comparison of Hereford herd bull numbers, including newly purchased 
bulls and working age mickey bull numbers mustered in each region, and percentage 
Hereford infusion amongst working age mickey bulls mustered between 1992-1997. 
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Despite the removal of some Hereford infused animals from the north, the one-off 
muster every year means that non-herd bulls are going to be more prevalent than in 
the south. Consequently, it will take even longer to reach 50 per cent infusion. The 
key issue in the optimisation of breeding programs is the control of unselected 
cleanskin bull numbers. Figures 13a and b provide an illustration of the level of 
competition that Hereford herd bulls experienced from Shorthorn cleanskin bulls, in 
the northern and southern regions. 
However, the progress of Hereford infusion within the various regions has not entirely 
been a consequence of variations in the intensity of management. Culling of 
Shorthorn heifers in the south and retention and movement of Hereford infused 
heifers into the area, particularly from the north, has also contributed to the rate of 
infusion in this region. Rates of infusion in the Old Cunyu region have been 
accelerated through the movement of Hereford infused weaners into the area and the 
presence of Hereford bulls on the neighbouring property. 
To reach a point at which half the herd is infused with Hereford genetics has taken 
five years. Tables 14 to 16 indicate that the rate of genetic infusion within a free-range 
cattle herd is directly related to the level and intensity of management. In the southern 
region of Cunyu where musters take place more than once a year throughout as much 
of the region as possible, the intensity of management is greater than in the north and 
Old Cunyu regions. Consequently, the rate of genetic infusion from Hereford bulls 
has been significantly higher (Figure 12b). 
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For cattle producers considering the use of cross-bred bulls as a means of changing a 
Bos taurus herd to Bos indicus (or vice versa) these observations are significant. In 
particular, the introduction of Bos indicus genetics into a Bos taurus herd with bulls 
such as the Droughtmaster or Santa Gertrudis will achieve slower rates of infusion of 
Bos indicus genetics than the rates of genetic change observed in this study. The 
reason being that each of these breeds also contains Shorthorn bloodlines. 
Whilst the prevalence of cleanskin bulls is a function of mustering efficiency, it is also 
clear that a high percentage of herd bulls is an important means of diluting the activity 
of these non-herd bulls. During the initial phase of genetic change, the priority in bull 
purchases must be one of quantity. Rates of genetic change will remain slow whilst 
original herd bulls remain in the herd, and old genetic bloodlines continue to be 
encountered in working-age cleanskin bulls. In addition to this, the transition to a 
younger breeder herd, increasingly dominated by the new genes, will have its own 
impact on the rate of genetic gain. 
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Figure 13b. Comparison of Hereford herd bull and Shorthorn cleanskin bull numbers 




Figure 13a. Comparison of Hereford herd bull and Shorthorn cleanskin bull numbers 
- North Cunyu (1992-1997). 
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Analysis restricted to individually identified (tagged) cattle within the herd. 
Cows born at or before 1986 were tagged as four year olds at the beginning of the study. 
1990 1991 1992 
Age North South Old North South Old North South Old 
(Yrs) Cunyu Cunyu Cunyu 
1 19.3 21.6 26.7 24.4 31.0 57.7 7.3 7.2 5.6 
2 26.1 25.8 33.3 25.3 19.8 15.4 22.6 29.7 30.6 
3 30.7 15.7 18.7 24.4 18.9 7.7 23.3 17.5 25.0 
4 23.9 36.9 21.3 9.8 8.9 19.2 21.9 18.2 13.9 
5 16.1 21.4 0 9.6 7.8 11.1 
6 15.3 19.6 13.9 
1993 1994 1995 
Age North South Old North South Old North South Old 
(Yrs) Cunyu Cunyu Cunyu 
1 22.8 18.3 49.3 27.7 22.2 12.7 13.4 27.6 40.8 
2 4.5 5.5 1.5 16.4 14.7 34.9 17.3 19.8 7.1 
3 16.3 24.2 19.4 3.6 3.8 1.6 16.0 12.6 23.5 
4 18.7 14.9 13.4 12.8 20.0 22.2 2.6 3.4 1.0 
5 17.2 14.0 7.5 12.3 12.1 15.9 13.6 16.3 12.2 
6 8.0 6.2 7.5 12.3 9.9 6.3 12.0 7.1 7.1 
7 12.5 16.9 1.5 6.2 5.2 4.8 10.7 5.3 4.1 
8 8.7 12.2 1.6 6.5 2.5 4.1 
9 7.9 5.3 0 
1996 1997 
North South Old. North South Old 
Cunyu Cunyu 
1 17.5 22.4 32.6 13.0 18.9 30.1 
2 12.1 22.3 22.1 16.0 14.3 19.4 
3 16.5 13.6 8.4 15.4 17.6 19.4 
4 14.1 10.5 12.6 15.4 14.3 5.4 
5 1.5 2.8 0 10.6 10.4 12.9 
6 10.6 12.4 10.5 2.1 1.9 0 
7 9.1 4.8 7.4 8.2 8.2 4.3 
8 8.0 4.7 4.2 7.3 3.6 5.4 
9 3.9 2.2 2.1 4.5 4.8 1.1 
10 6.7 4.2 0 3.0 1.9 2.2 
11 4.5 4.2 0 
Table 17. Regional breakdown of age structures within the female herd, represented 
as a percentage of regional totals ( 1990-1997). 
6. 1 Herd Structure 
The Cunyu herd is made up predominantly of female cattle, and a wide range of ages 
is maintained. Since the initiation of the study, a transition to a younger breeder herd 
has taken place (Table 17, Figures 14a and b ). In contrast to this, a limited range of 
ages has been maintained within the steer component of the herd. In most years the 
majority of steers have been sold (turned-off) before the age of two. 




Analysis restricted to individually identified (tagged) cattle within the herd. 
I 
I Age (Years) 
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1990 1991 1992 1993 1994 1995 1996 1997 1998 
North B 2.4 3.1 0.4 2.7 3.9 3.6 2.2 2.2 3.2 
F 74.6 86.3 79.2 71.8 69.9 74.0 59.8 63.5 74.0 
s 23.0 10.6 20.4 25.5 26.1 22.4 38.0 34.3 22.8 
South B 2.3 3.3 3.6 4.0 3.8 4.3 3.6 2.3 3.1 
F 69.8 63.5 71.0 73.8 71.0 68.1 77.0 67.8 73.6 
s 27.8 31.8 25.0 22.1 25.3 27.6 19.4 29.9 23.3 
Old Cunyu B 2.9 3.5 2.4 2.9 2.2 1.6 0.6 0.6 3.4 
F 65.0 30.2 58.3 67.6 76.1 57.5 85.5 74.2 83.1 
s 32.1 66.3 39.3 29.4 21.7 40.9 14.0 25.2 13.6 
Table 18. Herd structure at Cunyu (1990-1998) bulls (B), females (F), steers (S). 
The number of males to females has varied throughout the years of the study, but on 
average a ratio of two to one has been maintained. 
Figure 14b. Regional breakdown of age structures - breeders (1997). ,~4:, - - --- 
Given the initial tagging procedure in 1990, the four year old age group contains cows of older age 
groups as well. 
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Figure 14a. Regional breakdown of age structures - breeders (1990). 
I 
30 
In fair to good seasons and with reasonable market conditions, the sales strategy at 
Cunyu is to tum-off 400 kilogram to 420 kilogram steers at baby or two-tooth 
dentition stage into the domestic trade. This also included live exports to the Middle 
East in the later years of the study. In most years, seasonal conditions and market 
prices create the need to modify this sales strategy. 
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Table 19. Tum-off figures (1990 -1998). 
1990 1991 1992 1993 1994 1995 1996 1997 1998 
Mustered 3,076 1,686 1,800 2,319 2,204 2,490 3,333 3,398 3,691 
Sold 879 480 448 602 520 682 675 979 1,077 
Turn-off % 28.6 28.5 24.9 26.0 23.6 27.4 20.3 28.8 29.2 
26.4 
These figures account for the entire Cunyu herd. 
Increasing herd numbers are a reflection of strong and consistent reproductive 
performances, low mortality rates, and less than perfect efficiency of mustering. 
The inability of management to contain this growth in the size of the herd suggests 
that a tum-off of 25 per cent to 30 per cent of animals handled on an annual basis is 
inadequate in a herd which no longer experiences population crashes during 
drought periods. 
6.2 Sales 
Analysis of the records of cattle mustered and sold each year from Cunyu highlights 
an important consideration in the management of a free-range cattle herd. During 
the period of the study, increasing numbers of cattle were mustered each year, 
despite a tum-off (ratio of the number sold to the total number mustered) of25 per 
cent to 30 per cent of those cattle handled. 
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Figure 16. Sale of unselected working age bulls, females and steers as a percentage 
of total numbers sold (1990-1998). 
These figures account for the entire Cunyu herd. 
Mustered 1990 1991 1992 1993 1994 1995 1996 1997 1998 
B 0 0 27 66 70 84 78 57 54 
B* 106 24 57 86 84 97 65 89 135 
F 2,257 1,094 1,088 1,421 1,389 1,504 1,992 2,124 2,130 
s 631 497 586 703 560 793 1,074 1,087 1,298 
Total 3,076 1,686 1,800 2,319 2,204 2,490 3,333 3,398 3,691 
Sold 
B 0 0 1 3 3 8 6 8 10 
B* 106 24 57 86 84 97 65 89 135 
F 689 268 72 216 231 283 154 500 441 
s 50 151 279 286 103 295 369 358 452 
Total 879 473 448 602 520 682 675 979 1,077 
Turn-off by 
group 
B 0 0 3.7 4.5 4.3 9.5 7.7 14.0 18.5 
B* 100 100 100 100 100 100 100 100 100 
F 30.5 24.5 6.6 15.2 16.6 18.8 7.7 23.5 20.7 
s 7.9 30.4 47.6 40.7 18.4 37.2 34.4 32.9 34.8 
% of Total N° 
Sold 
B 0 0 0.2 0.5 0.7 1.2 1.0 0.8 1.0 
B* 12.5 5.4 13.9 14.6 20.0 14.2 10.9 9.3 13.0 
F 81.5 60.5 17.6 36.5 54.9 41.4 25.9 52.4 42.5 
s 5.9 34.1 68.2 48.4 24.5 43.2 62.1 37.5 43.5 





Table 20. Tum-off versus sex (1990-1998) bulls (B), unselected cleanskin bulls (B*), females 
(F) and steers (S). 
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Significant numbers of unselected bulls are also sold each year. Rather than being a 
valuable income source though, the sale of these animals reflects the inefficiency of 
mustering on a pastoral property, and their removal as an income stream is an 
objective. 
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Figure 17. Contribution to gross income by females in the Cunyu herd (1990-1998). 
Historically, female cattle have not made a significant contribution to the incomes of 
cattle properties in the southern pastoral region. In herds not subjected to weaning or 
vaccination for botulism, breeders tend to die on the property before surplus numbers 
are generated. The Cunyu study demonstrates that this decrease in mortality amongst 
breeders through weaning and vaccination for botulism brings tangible benefits in 
terms of the contribution they can make to incomes. The process of weaning further 
ensures that these animals are in the best possible condition for sale. 
Whilst the sale of steers provides the bulk of income, a valuable contribution also 
comes from the sale of female cattle. Surplus heifers and cull cows consistently make 
up at least one third of the total number of cattle sold, and although their contribution 
to the total income is much less than that of the steers, it is still significant (Figure 17). 
Whilst useful pastures do exist in the north and south of the paddock, the dominant 
feature is the river and this is where cattle graze predominantly. 
A mix of country types occur in the south, the dominant ones including: 
Sand plain wanderrie country (Landor Land System - La), 
Calcrete tables and alluvial plains containing perennial shrubs and grasses (Flood 
Land System - Fl) 
Flat alluvial plains (Three Rivers Land System - TR), 
Stony ridges, pebble strewn plains, and drainage lines and crab holes (Jamindie 
Land System - Ja), and 
Ranges (Augustus Land System - As). 
(Land systems are shown on Duration paddock map-Appendix 2) 
To the north of the river and its associated land systems, the paddock is made up 
predominantly of flat alluvial plains of the Three Rivers Land System (TR), and foot 
slopes and range country associated with the Augustus (As), George (Ge) and 
Jamindie (Ja) Land Systems. 
The site for the study was "Duration paddock", located on the eastern boundary of the 
property. Duration is divided in two by the Gascoyne River, which provides an 
extensive area of valuable floodplain country in which cattle fatten readily in 
favourable seasons. 
1. 1 Mt Clere Station - Land systems 
Mt Clere Station is located on the catchment of the Gascoyne River, and is comprised 
of a range of land systems mapped during the survey of the Gascoyne Catchment in 
1969-70. 
Whilst it is difficult to draw strong conclusions from all aspects of the work, the 
project has made a significant contribution to the information available on cattle 
production in the region. In particular, information derived from monitoring cattle 
weights and data on reproduction and mortality, has provided some useful insights 
into interactions between age, sex and breed. 
The demonstration emphasised two aspects of herd management, namely weaning and 
vaccination for botulism. It also provided the opportunity to monitor the performance 
and productivity of a Bos indicus infused herd. 
1.0 The Mt Clere Producer Demonstration Site 
The Mt Clere Producer Demonstration commenced in November 1993 and continued 
until May 1997. The aim of the project was to provide cattle producers in the 
Southern Pastoral Region locally derived information on cattle production. Unlike the 
Cunyu Demographic Study, it did not provide the scope to compare different 
management systems. Instead its purpose was to demonstrate and monitor 'best 
practice' cattle management in the semi-arid rangeland environment. 
Part Two: The Mt Clere Producer Demonstration 
33 
34 
1.4 Herd Management 
Management of the Mt Clere demonstration herd resembled the management practices 
in place at Cunyu. Specific management activities included twice-yearly mustering 
( although this was not possible in all years), vaccination for botulism, selective 
culling of animals, and weaning. In contrast to Cunyu however, the Shorthorn-based 
herd was crossed with Brahman bulls, and a different weaning process was used. 
Weaners as small as 40 kilograms were taken off their mothers during drought 
situations, and weaners up to 140 kilograms in weight were segregated from the main 
herd and fed. 
1.3.3 Fencing 
Duration paddock is fenced on three sides by a two-wire electric fence. The Teano 
Ranges form the northern boundary of the paddock. 
1.3.2 Cattle Handling Facilities 
There is one set of permanent yards located on theeastem boundary of the paddock 
(Mungalong yards). A second set of permanent yards (Jacks Well) located to the west 
of Duration paddock were used to handle demonstration cattle. 
1.3. 1 Waterpoints 
There are ten watering points located within Duration paddock (see appendix 2). In 
addition to this, the Gascoyne River holds water at various times. 
1.3 Infrastructure (Duration Paddock) 
Table 1. Rainfall and se asonal conditions at Mt Clere (1992-1997). 
Year Rainfall (mm) Timing of rainfall Seasonal 
Condition 
1992 322 Summer and Autumn Good 
1993 134 Winter Poor 
1994 88 no siznificant rainfall events Drouzht 
1995 287 Summer/Winter Fair 
1996 167 Winter Fair 
1997 400 (Jan-Ma ) Summer/Winter Good 
1.2 Climate 
Mt Clere is situated in an area of erratic and unreliable rainfall. An annual rainfall of 
around 200mm is received on average with half falling in summer and half in winter. 
Analysis of historical growth data indicates that winter precipitation produces more 
growth periods, however, summer rain is highly desirable on the catchment as it can 
induce strong responses from perennial shrubs and grasses. 
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Twenty-seven cows from the breeder herd were present at each of the seven musters. 
Whilst they are only a small group, their reproductive performance provides some 
indication of the continuity of calving over a four-year period. On average, breeders 
produced three calves, and there was no difference between breeds in this group. 
Whilst the 1995 calving percentage of 6.5 per cent suggests a complete failure in 
reproduction, this is not entirely the case. Weaning was undertaken late in 1994, and 
by mid-1995 when the muster took place, most breeders were at least in the early 
stages of pregnancy. The 1997 calving figures also appear low, and can be explained 
in the same way. 1997* figures include cows in their 2nd & 3rd trimesters of pregnancy 
as well as those lactating as an indication of the estimated calf drop for the full year. 
Year 
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Figure 1. Calving Percentages (1994-1997). 
1997* figures include cows in their 2" and 3r trimesters of pregnancy as well as those lactating as an 
indication of the possible calf drop for the full year. 
Only cows that were handled in the demonstration paddock in the previous year have been considered 
in these calculations. 
Table 2. Reproductive performance at Mt Clere (1994-1997). 
1994 1995 1996 Ma -97 1997* 
Total number of lactatin cows 75 8 123 89 145 
114 124 150 159 159 
5.5 6.7 6.7 5.5 5.5 
65.8 6.5 82.0 56.0 91.2 
2.0 Reproductive Performance 
Reproductive performance varied during the years of the demonstration. Poor initial 
reproductive rates reflected extreme seasonal conditions. A management program of 
weaning from the onset of the trial, along with a modest improvement in seasonal 
conditions resulted in significant improvements in reproductive performance. 
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2.2 Reproductive perlormance versus age 
Analysis of reproductive performance as a function of age indicates that under good 
seasonal conditions, all age groups calved. In contrast to this, during poor seasons, 
there was either a complete failure in reproduction or a tailing-off in reproductive 
performance amongst the youngest and oldest age groups. 
It is difficult to make strong conclusions from these results as the majority of Bos 
indicus-infused breeders in each year were also of younger age groups. In addition to 
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Figure 2. Calving performance versus breed type (1994-1997). 
Figures in brackets represent total number mustered for each group 
1997 82% (38) 56% (98) 
1996 100% (41) 79% (101) 
1995 8% (39) 6% (85) 
1994 60% (67) 60% (60) 
Reproductive performance versus breed type. 
Brahman x Shorthorn 
Shorthorn 
Table 3. 
2. 1 Reproductive perlormance versus breed type 
There appear to be differences in the reproductive performance of Bos taurus and Bos 
indicus cows. This was particularly evident in 1996 and 1997 when the Shorthorn 
cows achieved higher calvings than the Brahman-Shorthorn cross cattle. Seasonal 
conditions during these two years were slightly better than the previously dry two- 
year period when calving between the two groups was almost identical. 
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Figure 3a. Reproductive performance versus age (1994 - poor previous season). 
*Figures in brackets represent total number mustered for each group 
Year Born 1994 1995 1996 1997 
1985 69% (13) 40% (5) 100% (6) 80% (5) 
1986 82% (11) 0 (11) 100% (8) 100% (7) 
1987 33% (3) 100% (1) 100% (1) 0 (0) 
1988 69% (13) 0 (9) 100% (10) 90% (10) 
1989 82% (11) 13% (8) 100% (8) 50% (8) 
1990 91% (11) 22% (9) 92% (12) 78% (9) 
1991 69% (13) 0 (10) 90% (10) 75% (8) 
1992 50% (24) 5% (22) 94% (18) 88% (16) 
1993 29% (28) 4% (23) 91% (22) 62% (21) 
1994 0 0 (29) 89% (27) 58% (24) 
1995 0 0 32% (28) 50% (22) 
Table 4. Reproductive performance amongst different age groups (1994-1997). 
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Figure 3c. Reproductive performance versus age (1996- fair previous season). 
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Figures in brackets represent total number available for each group. 
Cows 22.5% (209) 13.6% (188) 
Steers 7.7% (26) 0 (24) 
Bulls 10% (10) 0 (10) 
Table 6. Comparison of mortality rates according to gender. 
Sex 1994 1995 
3. 1 Mortality rates versus sex 
Highest mortality rates were experienced amongst breeders, followed by bulls and 
steers. Maiden heifers did not experience noticeably higher deaths than other age 
groups. The information on bull and steer mortalities is of limited value as group sizes 
were small. 
Mortality rates over the two-year period reflected seasonal conditions. Deaths in 1994 
may well have been higher if weaning of all calves had not taken place. Studies of the 
cattle herd at Cunyu Station indicate that mortality rates as high as 30 per cent are 
possible during dry spells, and in herds in which there is little or no weaning and 
vaccination for botulism taking place. It is also likely that deaths could have been 
further reduced if the commencement of the project, and subsequent weaning of 
















Figure 4. Mortality Rates (1994-95). 
1993 rainfall - l 34mm 
1995 11.4% 287 mm 
Table 5. Mortality Rates (1994-95). 
Year Mortali Rate Rainfall 
1994 20.1% 88 mm 
3.0 Mortality rates 
The methodology for calculating mortality rates in this project involved an allocation 
of "presumed dead" for any animal that failed to tum up to four or more consecutive 
musters. Given that the demonstration ran from November 1993 to May 1997, and 
involved seven musters in total, mortality rates can only be calculated over the period 
November 1993 to June 1995. The results are presented in Table 5. 
Figures in brackets represent total number available for each group. 
1 15.4% (13) n/a 
2 7.4% (27) 9.1% (11) 
3 21.1%(19) 8.0%(25) 
4 23.5%(17) 26.7%(15) 
5 28.6% (21) 7.7% (13) 
6 30.0% (20) 40.0% (15) 
7 28.6% (7) 14.3% (14) 
9 44.4% (18) 27.3% (11) 
10 n/a 20.0% (10) 
8 31.3% (16) 20.0% (5) 
Table 8. Breeder mortalities versus age. 
A e ears 1994 1995 
3.3 Breeder mortality rates and age 
Mortality rates within the demonstration herd appear to be correlated with age. 
Correlation in the 1995 data is not as strong as that of 1994, however, the general 
trends are evident. As recorded in the Cunyu study, maiden heifers did not appear to 
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Figure 5. Mortality rates within breed groups (1994-1995). 
* Figures in brackets represent total number available for each group. 
Table 7. Comparison of mortality rates within various breed groups. 
B~d 1"4 1"5 
Brahman-Shorthorn cross 6.5% (123) 4.3% (129) 
Shorthorn 32.4% (108) 24.7% (73 
3.2 Breed comparisons 
There were differences in mortality rates between Bos indicus-infused and Bos taurus 
cattle, with Shorthorns experiencing the highest losses. Whilst these results appear 
significant it should be acknowledged that the demonstrations' Bos indicus group of 
cattle consisted predominantly of younger age groups compared to the Bos taurus 
cattle. The implication being that the apparent difference between breeds may well 
have been a result of different age structures. 
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Muster Average Weight Average Weight 
of Dry Cows (kg) of Wet Cows (kg) 
Nov-1993 355 325 
Apr-1994 372 324 
Nov-1994 337 322 
June-1995 440 365 
Apr-1996 461 410 
Nov-1996 513 479 
May-1997 540 471 
Table 9. The effects of lactation on breeder weights. 
Weaning brings the lactation phase of reproduction to an end and removes its 
associated nutritional burden. As a result, it has a direct impact upon breeder body 
weights, and influences the ability of cows to re-enter into oestrus periods. 
4.1 The impact of weaning on reproduction 
Weight data from the Mt Clere study provides an illustration of the effects of lactation 
on weight, with the average weight of dry cows consistently being higher than that of 
lactating (wet) cows (Table 9 and Figure 7). Observations such as this help explain the 
critical influence that weaning has on the reproductive process. 
4.0 Weaning 
The drought situation at Mt Clere in 1993-1994 was an extreme one and created the 
need for 'radical weaning'. Calves as small as 40 kilograms were weaned from their 
mothers in an effort to minimise the mortality rate amongst breeders. The subsequent 
response from breeders in reproduction and mortality, and the performance of 
weaners on 'survival rations' is discussed. 
2 3 4 
6. Breeder Mortalities versus age ( 1994-1995). 
Growth rates of calves on these 'survival' rations were recorded with the best results 
being achieved on the grain ration where calves grew at an average of 420grams per 
day. Growth rates fell dramatically when 100 kilograms liveweight was reached and 
animals were switched to the meatmeal diet. After a short period of time though, 
weight gains steadied at 330 grams per day. 
The initial aim was to feed animals until they reached 140 kilograms, at which point 
they were to be returned to station paddocks. Unfortunately, drought conditions did 
not subside and many of the calves were sold. 
Weaners under 100 kilograms were fed a ration of Ikilogram crushed lupins and oats 
(40:60) with lkg of hay per day. Weaners over 100 kilograms were fed Ikilogram of 
hay with 270 grams ofmeatmeal and 30grams of salt per day. (Meatmeal is no longer 
an option as a stockfeed, and plant based protein sources provide an alternative.) 
4.2 Weaner management 
The strategy of feeding weaners was designed to promote survival amongst calves and 
the breeder herd during extremely dry times. Between 1993 and 1994, calves as small 
as 40 kilograms were removed from their mothers, and held in weaner feeding yards. 
These animals, depending upon their weight, were put onto one of two diets. 
A further illustration of the effects of weaning was recorded in a small group of 15 
cows from the breeder herd, which were returned to Duration paddock for the first 
summer of 1993-1994 with their calves. All other calves in the herd were weaned 
from their mothers. At the following April muster, 80 per cent of the cows that had 
their calves weaned were pregnant, whilst only 13 per cent of the cows that were 
returned to the paddock with their calves were pregnant. Within this small group of 
animals, failure to wean has had a dramatic effect upon their ability to continue 
reproducing. An additional point to note is that of the 20 per cent of cows that had 
calves weaned from them, but did not return to the second muster pregnant, half of 
them had been 'first calvers' the previous year. 
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Figure 7. The effects of lactation on weight (November 1993 - May 1997). 
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Figure 8. Average weight of cows versus breed at each muster (Nov 1993 - 
May 1997). 
529 Ma -1997 
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Table 10. Avera e wei ht (kg) versus breed at each muster (Nov/1993 - May/1997). 
Muster Brahman Shorthorn Rainfall for the 
Shorthorn 
5.0 Growth and weight data 
Seasonal conditions throughout the trial gradually improved and average weights 
amongst the herd tended to reflect this. Brahman-infused cows had higher average 
weights than did the Shorthorn cows at all musters except for November 1994 which 
was the height of the drought. Different average weights of breeders in 1996 and 1997 
can be explained by the superior reproductive performance of Shorthorns in the group 
and the subsequent nutritional demands of lactation. Alternately, higher average 
weights amongst Bos indicus cows in 1994 and 1995 reflects their ability to maintain 
body condition during dry periods. 
Comparison of these growth rates with a small number of calves remaining on their 
mothers in the demonstration paddock provides an interesting insight. Over a five- 
month period through summer, unweaned calves grew by 42.3 kilogram in weight and 
weaned calves on the survival rations grew by 41.8 kilogram. It would appear that 
hand-fed calves were no worse off than those left on their mothers over the summer. 
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Stocking rates in Duration paddock were based upon the carrying capacity of a range 
of land systems found within the paddock. With a lack of fencing to country type 
however, the majority of cattle in most years were found on the river and its 
surrounding floodplains. Observations such as this, highlight the need for fencing on 
pastoral properties to be aligned with country type. 
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Figure 9. Mustering efficiency at individual musters (April/1994-May/1997). 
* Mortalities for 1997 are unknown and as a result, mustering efficiency for 
the period is not entirely accurate. 
Mustering% 1994-1997 
Muster Total Total Mustering% 
Available Mustered 
Apr-1994 147 89 61 
Nov-1994 143 129 90 
Jun-1995 149 136 91 
Apr-1996 164 134 82 
Nov-1996 240 169 70 
*May-1997 242 177 73 
Table 11. Mustering efficiency (April/1994 - May/1997). 
6.0 Mustering efficiency 
A full muster of the paddock was not achieved at any time. This has implications for 
disease control, maintenance of stocking rates, reproduction and tum-off in those 
years in which only one muster takes place. In those years in which two musters took 
place, cumulative mustering efficiency for the period was high. 
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Weaning has a number of one-off costs associated with it, including infrastructure 
such as yards and paddocks. It also generates costs associated with plant and 
This work provides some important insights into the benefits of weaning; 
Weaning undertaken during normal seasons and droughts in particular, will 
produce greater revenues as a result of achieving higher reproductive 
performances. 
As the intensity of weaning increases, the consistency of reproductive 
performance also increases. This provides greater scope to select optimum quality 
calves to retain in all years, not just the good seasons, and generates greater 
consistency in income. 
The Cunyu study showed that weaning assisted in lowering breeder mortality rates 
and therefore increased the opportunity to sell cull for age cows. 
Tue Mt Clere study illustrated how weaning, through its impact on body weight, 
ensures that cull breeders achieve best possible prices and maximise income. 
Herd segregation and more intensive management of females in particular, may make 
it possible to further reduce mortalities in cattle herds grazing in semi-arid regions. To 
achieve this, development of infrastructure to increase the number of cows handled 
and calves weaned per unit area mustered, beyond current limits, must be a priority. 
The results also suggest that early interventions through animal husbandry during the 
first year of a drought, will contain losses in that year and the next. In the second year 
of a drought however, a point is likely to be reached at which the intensity of 
management will not prevent continuing mortalities. 
Comparison of mortality rates for all classes of cattle during the two drought periods 
at Cunyu, indicates that once-yearly vaccination for botulism has played a significant 
role in reducing losses. Whilst it is difficult to identify the exact impact that 
vaccinations have had on the survival of cattle in this particular herd, the work offers 
further support to the notion that botulism vaccination is a critical component of 
animal husbandry in the region. 
1.0 Reducing mortalities in cattle herds 
It is generally accepted nowadays that vaccination for botulism is an important means 
of reducing the losses in cattle herds in the Southern Pastoral Region. Antibody 
testing in cattle from both vaccinated and non-vaccinated herds within the region has 
shown that cattle are challenged by the clostridial bacteria that causes botulism. 
2.0 Weaning 
Weaning is widely regarded amongst many cattle producers as a time-consuming and 
costly management activity. Whilst extension professionals advocate it as an 
important management strategy, the key question is whether or not it can be justified 
financially. 
Part Three: Observations and implications for cattle 
management in the region 
*Costs based on 1999 grain prices - do not include freight. 
Assumptions for cross weaning example: Total calves born is 1,100. 20 per cent of these are born 
between the first and second musters, 40 per cent are ofweanable size at first muster and another 40 
per cent are weanable at second muster. Both examples assume infrastructure is in place. 
Cross Weaning Radicle Weaning and Feeding 
Variable Costs Variable Costs 
First muster: 880 calves and weaners @ Muster and move to yards/paddock 
$10/head ~$20/head ( 1, 100 calves to feed and wean) 
Second muster: 660 calves and weaners @ Feeding- labour@$40/day (180 days) 
$10/head 
Cross-wean 880 weaners@$10/head *Feeding Calves > 1 OOkg 220 calves @ 
$68.40/head 
*Feeding Calves <150kg 440 calves@ 
$45.60 
Total Variable Costs = $24,200 Total Variable Costs = $57,112 
Mortality Rates Mortality Rates 
Breeders 11 % Breeders 11 % 
Steers 8% Steers 8% 
Unweaned calves 28% Unweaned calves 28% 
Weaners 8% Weaners 2% 
Bulls 8% Bulls 8% 
Table 1. Variable costs and mortalities for cross weaning & radicle weaning. 
Analysis of variable costs incurred under the two management strategies, combined 
with logistical and :financial observations from Cunyu and Mt Clere, provide some 
further insights. 
As an alternative, the Cunyu study demonstrated that weaners over 120 kilograms will 
survive during drought periods on rangelands in fair to good condition, and continue 
to be productive in the years that follow. Rangelands in poor condition are unlikely to 
produce the same results. In addition, twice-yearly cross-weaning must be undertaken 
in these circumstances if it is to be effective. The same outcomes may be harder to 
achieve in a Bos indicus herd if wet cows allow newly weaned calves from other areas 
of the property to suckle. In these instances, segregation may be necessary. 
Weaner feeding also requires substantial inputs of labour and infrastructure. Whilst 
infrastructure can be put in place before drought periods, the inevitable drain that 
weaner-feeding places on staff during a drought, only serves to make the challenge 
more logistically difficult than it already is. For properties run by one or two people, 
the exercise is unlikely to be an option. 
The work from these two projects also provides important information on weaning 
methods. In particular, large scale feeding of weaners is an effective means of 
increasing their chances of survival, and preventing long-term set backs in growth and 
reproduction. However, it is often difficult to argue that the activity is practical. This 
is especially so given the nature of drought events in the Southern Pastoral Region, 
where there is usually a large degree of uncertainty over how long the feeding will 
need to continue. 
machinery, and time. Financial analysis provided in Appendix 3, illustrates that 
despite these costs, it is an activity that will increase profitability if applied as one 
component in an integrated approach to animal husbandry. 
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In contrast to this, weaner feeding at Mt Clere went on for six to seven months. It 
placed considerable demands on station labour, and with no end to the drought in 
1990 1991 1992 1993 1994 1995 1996 1997 1998 
Year 
Figurel. Variation in annual income at Cunyu (1990-1998) measured as percentage 
change relative to the average income for the period. 
Financial implications for Cunyu as a result of the 1993-1994 drought were minimal. 
Income in the year of the drought was restricted, with most sale-age steers being 
retained. The majority of income was derived from the sale of cleanskin bulls, heifers, 
and a portion of the year's steers. Weaners were also sold directly off their mothers, 
however, prices crashed during the course of the year, and this became unviable. The 
lower than average income that was experienced, was made up for in the following 
year. Importantly, there does not appear to have been a significant impact on income 
from the sale of cattle in 1996, the year in which drought-weaned steers would have 
been of an age to sell (Figure 1 ). This was the case despite particularly poor market 
conditions. As a result, the strategy of cross-weaning was considered to be a success. 
A third option is also available, and that is to sell the weaners directly off their 
mothers. The variable costs associated with such a decision would be lower than those 
associated with cross-weaning. However, fluctuating market demand can often make 
the strategy one that produces unpredictable financial results. The need to preserve 
future income also places limitations on the number of calves that can be sold. 
The alternative to this, is to incur the less significant costs that are associated with 
cross-weaning in the year of the drought, but to lose future income from weaners that 
do not survive the experience (approximately 120 calves as compared to 15-20 in the 
feeding option outlined in Table 1 ). Whether or not such a decision is any more or less 
financially attractive compared to the feeding option, is also highly dependent upon 
local country type, seasons, prevailing market prices that follow in the years after the 
drought, and the severity of the drought itself. 
Table 1, shows that the variable costs associated with weaner feeding are significant. 
Theoretically, this expenditure on labour and feed for weaners should be offset by 
reductions in weaner/calf mortalities during the drought period. The extent to which 
future income from these animals makes up for this feeding outlay, will depend upon 
market prices and seasons that follow in the years after the drought. 
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It is also evident from these studies that accurate estimations of mustering efficiency 
are critical to the process of making decisions on numbers of cattle that need to be 
sold each year. Whilst decisions of this nature often tend to be a function of the level 
Whilst a complete second muster of the property is unlikely to maximise profitability, 
there is no doubt that improvements in mustering efficiency, particularly within the 
breeder herd, will increase productivity. If these increases can be achieved at minimal 
cost, then the business will clearly be better off. The segregation of the breeder herd, 
combined with twice-yearly mustering of that group alone, would appear to be 
necessary. 
The increase in mustering efficiency for the year results in: 
better control of mickey bulls and breed quality 
increased control of disease 
a larger gene pool to select from each year as a result of more consistency in 
calvings leading to better quality animals 
increased control over the rate of genetic change during breeding programs 
and quieter cattle as a result of more frequent handling. 
Despite these observations, financial analysis suggests that the gains in productivity 
from a second muster of the whole property are not necessarily reflected in increased 
profitability over a once-yearly mustering program (Appendix 3). Computerised herd 
modelling and financial analysis however, does not consider a number of intangible 
benefits which arise when twice-yearly musters are undertaken. 
One of the ways in which pastoralists can improve mustering efficiency is to increase 
the frequency of musters undertaken during the year. The benefits were illustrated at 
Cunyu, with greater consistency in reproduction and reductions in breeder mortalities 
being two of the major production responses recorded in the southern region of the 
station. 
3.0 Mustering efficiency and its impact on productivity and 
management 
Mustering efficiency underpins the effectiveness of all components of animal 
husbandry on a pastoral property. This was highlighted at Cunyu where key activities 
such as breeding programs, weaning, and vaccination, were all adversely effected 
when mustering efficiency was low. The maximisation of mustering efficiency must 
be a primary objective for pastoralists striving to improve the quality of their herd and 
the consistency of their income. 
The final decision over whether to feed, cross-wean, or sell calves, must be based 
upon individual circumstances. The important point is that there is more than one 
option that will provide a reasonable outcome. 
sight, the animals were sold. The extra time and money that went into these animals 
would appear to have generated limited benefits in this instance. Nevertheless, there 
are good examples in the Gascoyne, where this strategy has been a success and is now 
an integral part of the management process. 
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The work also shows that in a herd that does not experience population crashes, 
maintains consistent reproductive performance, and in which mustering efficiency is 
less than perfect, 25 per cent -30 per cent tum-off will not be sufficient to contain 
herd numbers. With a consistent emphasis on animal husbandry as described in this 
paper, it should be quite feasible and necessary, for pastoralists to tum-off more than 
30 per cent of their herd handled in every year. 
5.0 The impact of sales strategies and resultant herd 
structuring 
The Cunyu study demonstrates the value of weaning and vaccination for botulism 
with tum-off figures exceeding 25 per cent in the majority of years of the study. 
Importantly though, it highlights the opportunity to gain valuable income from the 
sale of females. Mt Clere and Cunyu also highlighted the risks associated with 
holding onto older breeders. The sale of these animals would seem to be a more 
attractive option financially than that of increasingly uncertain reproductive 
performances and a growing risk of mortality. 
The Cunyu study provides some critical insights to this question of breed type. In 
particular, it shows that a well managed Bos taurus herd can also survive without high 
mortalities, whilst continuing to reproduce at high rates. This is a significant 
combination. However, with reference to 1990-1991 results, it also shows that a 
poorly managed Bos taurus herd will encounter large population crashes and 
reproductive failure during droughts. 
Bos indicus infusion in the Mt Clere demonstration herd provided an additional focus 
on breeding. Unfortunately, it is difficult to make strong conclusions about the 
comparative performance of Bos indicus and Bos taurus breed types from these 
results. General observations within the industry are that Bos indicus breeds survive 
well, however, they do not necessarily reproduce as consistently as the Bos taurus 
breeds. 
4.0 Breeding programs and breeds 
Careful observation of the Cunyu breeding program over a period of six years, shows 
very clearly that the process of changing breed type on a free-range pastoral property 
is a slow one. Data recorded from the herd also highlights the competition from 
cleanskin bulls, which will be exacerbated by inefficient musters and is a critical 
impediment to the process. Herd bull numbers must be large enough to compete with 
these old bloodlines and the emphasis in bull selection during a new breeding program 
should be one of quantity. 
of income required for the year, they also play a critical role in containing the size of a 
productive herd. Unless a pastoralist can calculate his true mustering percentage, any 
estimation of numbers that need to be sold to contain a herd at a constant level, are 
done largely by guess-work, and the implications for range management are 
significant. Electronic identification and automated herd recording technologies 
provide great promise in overcoming these problems. 
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Specifically, as an animal gets older it diverts more energy into the production of fat 
as opposed to protein (i.e. meat). Given that digestible energy is often the limiting 
factor in the diet of cattle grazing in the rangelands, and that liveweight gains and 
market prices are more a function of meat production rather than fat production, it 
would be reasonable to conclude that a younger herd will generate more income. 
An additional point to note is the emphasis at CW1yu that is placed on selling young 
steers as opposed to older bullocks, which often predominate on pastoral properties 
managed along traditional lines. It is a strategy that should be applied on all properties 
whose markets pay for the production of meat. The reason being that as animals age, 
the way in which they partition digestible energy from dietary intakes into the 
production of fat and protein changes. 
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Rivers & Creek.lines 
Land system bound ri 
FJ 
TOTALS 
Mustering rounds} Cost/hd Adult Cattle 
I IO 1712 $ 17,120 
10 573 $ 5,730 
ml/hd $/ml $/head Number Times 
$1.00 1712 0 $ 
$1.00 573 0 $ 
$0.70 573 $ 401 
$1,000 15 $ 15,000 
Commission/charge% 
5% $ 6,659 
Per head 
$ 35.00 $ 8,925 
Variable costs sub total: $ 53.835 
TOTAL VARIABLE COSTS $ 53,835 
GROSS MARGIN $ 79,747 
per Large Stock Unit $ 28.31 
er hectare $ 0.22 
Selling Expenses 
Commission & charges 
Other 
Mustering 




Botulism- bivalent Adults 
Calves 
VARIABLE COSTS 
INCOME: Number Live Wt Price Price Total 
Age k!!s $/kg/LW $/hd 
s 6 - $ - $ - 
T 5 16 550 $ 1.00 $ 550 $ 8,800 
E 4 55 550 $ 1.10 $ 605 $ 33,275 
E 3 98 500 $ 1.10 $ 550 $ 53,900 
R 2 75 400 $ 1.10 $ 440 $ 33,000 
s 1 - $ - $ - 
Calves - $ - $ - 
Bulls 11 450 $ 0.85 $ 383 $ 4,208 







Actual 1 year old cull rates 
heifers 
steers 













$ 1.10 kg/LW 
Approx number ofDSEs: 
Females as% of total dse's: 
Steers culled for age 
Breeders culled for age 
Bulls as % of breeders 
Bulls years kept 
Average calving 




Appendix 3: Gross Margin Analysis 
















ASSUMPTION: 40 per cent of calves mustered are ofweanable size. Infrastructure to wean is in place. 
per Large Stock Unit 
per hectare 












Commission & charges 
Adults 
Calves (Total born 1087) 
Musters Costlhd($) Handled 
1 10 2073 
10 761 
10 304 
$/head Number Times 




Mustering & Cross Weaning 







INCOME: Number Live Wt Price Price Total 
Age kgs $/kg/LW $/hd 
c 9 27 385 $ 0.65 $ 250 $ 6,757 
0 8 89 385 $ 0.65 $ 250 $ 22,272 
w 1 168 315 $ 1.00 $ 315 $ 52,920 
s Calves - $ - $ - 
s 6 - $ - $ - 
T 5 - $ - $ - 
E 4 40 550 $ 1.10 $ 605 $ 24,200 
E 3 122 500 $ 1.10 $ 550 $ 67,100 
R 2 168 400 $ 1.10 $ 440 $ 73,920 
s 1 128 240 $ 1.10 $ 264 $ 33,792 
Calves - $ - $ - 
Bulls 11 450 $ 0.85 $ 383 $ 4,208 
Total 726 $ 278,412 
(BJ Improved Management (1 Muster) 
PRODUCTION DATA 
Approx number ofDSE's 20,000 Mustering Efficiency 70% 
Females as% of total dse's 75% Actual 1 year old cull rates 
Steers culled for age 2 years heifers 0% 
Breeders culled for age 8 years steers 8% 
Bulls as % of breeders 5% Death rates: breeders 11% 
Bulls years kept 6 years steers 3% 
Average calving 80% heifer calves 10% 
Steer sale weight 400 kg/LW steer calves 10% 
Steer price: $ 1.10 kg/LW bulls 3% 
ASSUMPTION: 80 per cent of calves mustered are ofweanable size. Weaning infrastructure is in place. 
NOTE: Over a longer term and with a variation in seasons, analysis indicates that once and twice yearly musters generate 
similar financial outcomes. 
per Large Stock Unit 
per hectare 









Calves (Total born 1109) 
Musters Cost/hd($) Handled 
2 10 2564 
10 998 
10 798 
$/head Number Times 
$1.00 2564 I 







Variable costs sub total: 
Mustering & Cross Weaning 






















INCOME: Number Live Wt Price Price Total 
Age kss $/kl!ILW $/hd 
c 8 153 385 $ 0.65 $ 250 $ 38,288 
0 I 248 200 $ 1.00 $ 200 $ 49,600 
·· .. w Calves $ $ ·. - - - 
s 
s 6 - $ - $ - 
T 5 - $ - $ - 
E 4 - $ - $ - 
. E 3 16 500 $ 1.10 $ 550 $ 8,800 
R 2 317 400 $ 1.10 $ 440 $ 139,480 
s 1 157 240 $ 1.10 $ 264 $ 41,448 
Calves - $ - $ - 
Bulls 11 450 $ 0.85 $ 383 $ 4,208 
Total 902 $ 281,824 
90% 20,000 Cumulative mustering efficiency 
75% Actual I year old cull rates 
2 years heifers 
8 years steers 
5% Death rates: breeders 
6 years steers 
80% heifer calves 
400 kg/L W steer calves 
$ 1.10 kg/L W bulls 
Approx number ofDSE's 
Females as% of total dse's 
Steers culled for age 
Breeders culled for age 
Bulls as% of breeders 
Bulls years kept 
Average calving 
Steer sale weight 
Steer price 








(C) Improved Management (2 Musters) 
